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1. PROJECT DESCRIPTION      

The proposed development, “Pinnacle Quarry”, is located on the south side of White Road and west 

side of Jackson Pike (SR 104) in the City of Grove City. The project site is bordered on the south by 

Grove City Creek No. 1 and on the west by a residential property.  The site is comprised of two 

watersheds tributary to the Scioto River:  Watershed A drains from west to east, collecting runoff from 

the residential properties to the west, and releases to the north, ultimately reaching a culvert on White 

Road and Watershed B drains similarly from west to east but releases to the south into Grove City 

Creek No. 1.  The project site is currently considered to be composed of undeveloped wooded land, 

agricultural land and land previously developed as a park. The existing soil conditions are Type C 

soils with gradual and steep slopes. 

The proposed development will consist of single-family homes, utilities, streets and associated 

stormwater management facilities on 73.3 acres of land.  Three stormwater management wet basins 

will be provided to control runoff and provide water quality treatment from Watersheds A and B prior 

to releasing stormwater from the site. 

This report evaluates the pre- and post-development runoff characteristics of the development and 

addresses the stormwater requirements of the City of Grove City Stormwater Design Manual and the 

Ohio EPA.  The analysis of the proposed stormwater detention basins was completed with the 

assistance of HydroCAD Version 10.00.  

1.1. Pre-Development Conditions  

 

A study of the pre-development stormwater runoff was completed to determine the peak rate of 

discharge for the project site. For both pre- and post-development calculations, two points of analysis 

have been identified: an offsite swale that begins at the site’s northern property line and Grove City 

Creek No. 1.  

 

Watershed A is tributary to the northern property line, ultimately draining towards White Road, which 

consists of onsite woods and agricultural land uses. Watershed B is tributary to the Grove City Creek 

No. 1 which consists of onsite woods and recreational developed land.  The runoff from both 

watersheds currently runs off undetained.  An existing onsite pond does not provide detention for the 

existing recreational development.  Offsite flows from the west are tributary to both watersheds and 

flow through the site.   

 

The pre-development tributary calculations and map are provided in Exhibits 1 and 7.  A summary of 

each watershed characteristics is provided below. 

 

EXISTING WATERSHED A SUMMARY 

Watershed 
Area 

(acres) 
CN 

Tc 

(min) 

A  31.8 74 67.6 

A Pass Through 17.2 79 67.6 
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EXISTING WATERSHED B SUMMARY 

Watershed 
Area 

(acres) 
CN 

Tc 

(min) 

B 32.3 73 45.3 

B Pass Through 11.6 76 45.3 
 

1.2. Post Development Conditions 

 

A study of the post-development stormwater runoff was completed to determine the peak rate of 

discharge for the proposed, developed project site.  The post-development site has the same points 

of analysis as identified in the pre-development conditions.  The post-development drainage areas 

consist of multi-family development, parking, and open space. The proposed onsite detention basins 

will detain tributary stormwater and provide post-construction stormwater quality treatment. Peak 

runoff from storm events more frequent than or equal to the critical storm event shall be released from 

the site at a rate no greater than the peak runoff during a 1-year storm event under pre-developed 

conditions.  

The post-development tributary calculations and map are provided in Exhibits 4 and 7.  The critical 

storm calculations are provided in Exhibit 2.  A summary of each watershed characteristics is provided 

below. 

Critical Storm Determination for Watershed A: 

1-Year Pre-Developed Runoff Volume = 1.005 ac-ft 

1-Year Post-Developed Runoff Volume = 2.384 ac-ft 

Volume % Increase = 137.2% 

Critical Storm = 25-year storm 

Critical Storm Determination for Watershed B: 

1-Year Pre-Developed Runoff Volume = 0.952 ac-ft 

1-Year Post-Developed Runoff Volume = 3.118 ac-ft 

Volume % Increase = 227.5% 

 

PROPOSED WATERSHED A SUMMARY 

 

Watershed 
Area 

(acres) 
CN 

Tc 

(min) 

A 28.9 87 29.5 

A Pass Through 17.2 79 67.6 
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PROPOSED WATERSHED B SUMMARY 

 

Watershed 
Area 

(acres) 
CN 

Tc 

(min) 

B1 13.8 87 23.3 

B2 28.7 85 25.8 

B Pass Through 11.6 76 45.3 
 

2. DETENTION POND DESIGN SUMMARY  

The proposed basins were designed using HydroCAD software to accomplish the detention and water 

quality requirements for the proposed development. The layout and stormwater management 

features were design per the standards and recommendations detailed in the City of Grove City 

Stormwater Design Manual.   

2.1. Water Quality  

The water quality volume (WQv) was calculated based on specific site characteristics to utilize the 

equation WQv=Rv*P*A provided in the Ohio EPA General Permit Authorization for Stormwater 

Discharges with Construction Activity where Rv is the volumetric runoff coefficient calculated using 

the equation Rv=0.05 + 0.9i (i=fraction of post-construction impervious surface), P is 0.90 inch 

precipitation depth and A is the area draining to the BMP in acres. The outlet structures were designed 

to release the WQv over a 24-hour drawdown period, limiting 50% of the WQv to be released during 

the first third of the required drawdown time.   

Proposed Basins A and B will collectively provide the required WQv for the post-developed site 

conditions for each watershed and will provide temporary sediment storage during construction. The 

WQv for each basin will be restricted using a riser pipe with a an orifice drilled at the normal water 

surface as noted on the construction plans providing adequate WQv storage.   

The temporary sediment storage volume will be provided in the respective basins based on the Ohio 

EPA General Stormwater Permit. The basin will include 1,800 cubic feet per acre of drainage area 

for the dewatering zone and 1,000 cubic feet per acre of drainage area for the sediment storage zone.  

The basin shall be cleaned when sediment reaches 75% of its designed storage volume. Refer to 

Exhibit 3 for water quality calculations.  

2.2. Basin Details  

Basins will be designed per the Grove City Stormwater Design Manual for Type 1 and Type 2 ponds.  

Flow releases will be controlled by outlet structures.  A 12” riser pipe will be installed inside the 

structure with water quality orifices drilled at the normal water surface elevations to provide water 

quality treatment.  A 20’ wide spillway will release storm events greater than the 100-year storm and 
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the top of the berm will be constructed 1’ above the emergency spillway to provide 1’ of freeboard in 

the basin.   

 

Allowable Release Rates - Watershed A 

Storm 
Event 
(yr) 

Pre-Developed 
Onsite Peak 
Flow Rates 

(cfs) 

Pre-Developed 
Bypass Peak Flow 

Rates 
(cfs) 

Total Allowable 
Release Rates 

(cfs) 

Proposed 
Release Rates 

(cfs) 

Basin A 
WSEL 

(ft) 

1 1.93 1.67 3.60 2.59 703.12 

2 3.18 2.52 4.45 4.19 703.48 

5 5.35 3.92 5.85 5.73 704.04 

10 7.38 5.17 7.10 6.82 704.57 

25 10.55 7.08 9.01 8.33 705.38 

50 13.38 8.75 22.13 14.32 705.71 

100 16.57 10.59 27.16 20.61 705.93 

 

Allowable Release Rates - Watershed B 

Storm 
Event 
(yr) 

Pre-Developed 
Onsite Peak 
Flow Rates 

(cfs) 

Pre-Developed 
Bypass Peak 
Flow Rates 

(cfs) 

Total Allowable 
Release Rates 

(cfs) 

Proposed 
Release Rates 

(cfs) 

Basin B1 
WSEL 

(ft) 

Basin B2 
WSEL 

(ft) 

1 1.84 0.90 2.74 2.12 708.74 688.73 

2 3.11 1.43 3.27 3.05 708.98 688.97 

5 5.35 2.33 4.17 4.05 709.41 689.39 

10 7.46 3.15 4.99 4.78 709.81 689.77 

25 10.73 4.42 6.26 5.94 710.39 690.35 

50 13.70 5.53 19.23 11.97 710.59 690.58 

100 17.02 6.78 23.80 18.90 710.73 690.75 

 

2.3. Storm Sewer Design  

A storm sewer network will be constructed to convey runoff to the proposed detention basin. The 

stormwater runoff will be collected within the roadways and lots and routed to the proposed detention 

basins through the proposed storm sewer. Proposed storm sewer pipes will be sized to meet the 

requirements of the Grove City Stormwater Design Manual.  The storm sewer is designed to convey 

the 2-year storm for local streets and checked using the 5-year hydraulic grade line.  Secondary flood 

routing will safely convey the stormwater to the proposed basin. Refer to Exhibit 5 for storm sewer 

design sheets, flood routing and roadway spread calculations. 
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3. CONCLUSION 

Kimley-Horn has designed the proposed basins to meet the requirements of the City of Grove City 

Stormwater Design Manual and the Ohio EPA General Permit OHC000005 for the proposed 

development. For each storm event, Kimley-Horn is proposing a release rate that is less than or equal 

to the calculated allowable release rate. The proposed stormwater management system should not 

pose a threat to property and public safety downstream of the proposed development.   



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Exhibit 1 – Pre-Development HydroCAD 

Model  
 

 

 

 

 

 

 

 

 

 

 

 

 



1S

Watershed A Existing

2S

Watershed B Existing

3S

Offsite A

4S

Offsite B

5S

Watershed A Proposed

6S

Watershed B1
 Proposed

7S

Watershed B2
 Proposed

8S

Offsite A

9S

Offsite B

10S

Offsite B

11P

Basin A

12P

Basin B1

13P

Basin B2

15P

Basin A WQv

16P

Basin B1 WQv

17P

Basin B2 WQv

14L

Watershed B Outlet

Routing Diagram for 190017000 FDP SWM Design
Prepared by Kimley-Horn,  Printed 8/3/2020

HydroCAD® 10.00-22  s/n 09843  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 2 – Critical Storm Calculations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 3 – Water Quality Calculations  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 4 – Post-Development HydroCAD 
Model  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 5 – Stream Corridor Protection Zone 
Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 6 – NRCS Web Soil Survey Data  
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 7 – Maps 
 

 

 

 

 

 

 

 

 

 

 

 


